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A   THEOREM   RELATING   TO   THE   TIME-MODULI   OF DISSIPATIVE   SYSTEMS.
[Report of the British Association, pp. 911, 912.    1885.]
IN the Proceedings of the Mathematical Society for 1873 [Art. 21], it is shown that the time of vibration of a conservative system fulfils a stationary condition, so that the time of vibration in any normal mode would remain unaltered, even though the system, by the application of suitable constraints, be made to vibrate in a mode slightly different. It is pretty evident that a similar theorem must obtain for the time-moduli of the normal modes of a dissipative system, but a formal statement may not be useless.
The class of systems referred to is that of which the mechanical properties depend upon two functions, one being the dissipation function F and the other either the kinetic energy T, or the potential energy V. As examples of the first case may be mentioned the subsidence of the small motion of a viscous fluid contained in a fixed envelope, and of free electric currents in a conductor. On. the other hand, in the distribution of heat in a thermal conductor, or of electricity in a cable, the undissipated energy is usually regarded as potential. The argument is almost exactly the same whichever case be contemplated ; to fix ideas we will take the former.
By suitable transformation the two quadratic functions T and F may be reduced to sums of squares of co-ordinates, and those co-ordinates are consequently called normal. Thus: —
' + * (2) &a + ... in which all the coefficients [1] ... (1) ... are positive.to be learned from even a successful mathematical investigation, and in the very numerous cases in which such an investigation is beyond our powers, the principle gives us information of the utmost importance. An example will make this clear. The pitch of a tuning-fork of homogeneous steel is dependent upon the size and shape as well as upon the elastic quality of the material; but the matter is too difficult for rigorous mathematical treatment. If, however, it be asked, How does the pitch depend upon the size of the fork, the shape and material being given? we need no complicated mathematics at all. The principle of dynamical similarity tells us at once that the time of vibration is proportional to the linear dimension.
